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FIGURE 1. pYA3450 



Nhel* 




Nhel EcoR) SD Met 

P BAD • . . • TACCCGTTTTTTTGG GCTAGCGAATTC^GG^AAAAAACGCT^T^AAAAAT 

+1 " 

asd 



pYA3450 is an araC P BAD asd vector derived from pYA247. Around 35 bp 
(the number was calculated based on the map of pYA247 from MEGAN) 
unneccesary sequence between P BAD and asd was deleted by replacing 
the original asd gene with a 1 ,100 bp EcoRI-Hindlll PCR product derived 
from the asd gene of pYA292. The PCR product contains the asd gene 
from 300 to 1420 bp including the SD sequence. The pYA247 was cut with 
EcoRI and Hindi 1 1 and the 2.9 kb fragment was isolated and ligated with 
the 1.1 kb PCR product of asd. 
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FIGURE 2A. pYA3530 



Nhel 




ATG to GTG 



pYA3530 {araC P BAD GTG-asd) 
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FIGURE 2B. pYA3531 




ATG to GTG 



PYA3531 (araC P BAD P22 c2 GTG-asd) 
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FIGURE 3. Growth of %8645 APmurA7: :araC P BAD murA in 1% Rodent Chow, 

1% Chicken Feed and 1% Chicken Breast Meat Broth 
+/- 0.5% Arabinose 
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FIGURE 4. Structure of deletion and deletion-insertion mutations 

h. AasdA16 

gigB 



a. Aa/r-3 



dnaB (1416 bp) a/r (1080 bp) <yrg(1146 bp} 5 , 



Deletion of 1 106 bp (alr-10 to +76) 



asd y^0A/ 



Deleted 1242 bp (esd-95 to asd+4f) 




asd+4f 

i. AasdAt^rTTaraCPa^ c2 TT 




araBAD (araB7 to araD+6, total of 41 12 bp) deleted 
araD+6 araB7 




c. AaraBAD23 

^araD M araA 

5\ 



araD+1 



5> "EZZZZZZZZZZZZZ2 | I |>— ^ 

araD+50 PmeLNool, SD 
araBAD (araB1 to araD+ f .total of 41 1 1 bp) deleted and ^ 
SD, Ncol and Pmel sites inserted V 
d. AaraBAD23 c2::TT 

a/aD+7 AaraBAD23 araB1 araC yabl 

5' 



araB araC^ yad/ B 
a/aSt 



-3* 



5ST1T2 c2 P BAD a/aC "TT 

1241 bp asd gene deleted and 2791 bp of 
TT araC P BAD c2 5ST1T2 inserted 



j. AasdA33 



gigB 



asd yhgN 



Deleted 1104 bp (asdf to asd1104/1104) 




k. AasdAI 83::TTaraC c2 

gigB 



rrfG TT C 2 P BA o a/aC yab/ 
41 1 1 bp ara BAD deleted and 697 bp of c2.:rrfG TT inserted 




e. AaraBAD23 c2 lad: :TT 
A araD A araA 



araB Pbad araC yabl 
III— | I g 




41 1 1 bp ara B4D deleted and 
1 81 6 bp of c2 lack.rrfG TT inserted 



yftg/V 

- ^E^ 3 ' 

c2 P BAD araC rT ^ 

1104 bp asd gene (1 to 1104) deleted and 1989 bp of 
T4 ipMTT araC P BA0 c2 inserted 

I. AdadB4 

ycgO (1608 bp) dadS (1071 bp) dad4(1299 bp) 
Deletion of 1083 bp (dadB-10 to +2) 



f. AaraBAD23 lachiTT 

araD+1 



araB1 araC yabl 



m.AendA2311 




yggJ 



nfGTT 

41 1 1 bp ara RADdeleted and 1 130 bp of lack.rrfGTT inserted 



Deletion of 720 bp {endA-11 to endA708/708) 



g. AaraE25 

ygeA 



araE 



kduD 



n. AencM23::TT araC P BAD /ac/ 



araE-6 to araE+8, total of 1433 bp was deleted 

zzzzzzzzzzr J 3> 



5 — f^\\\\\\\ 




araE+8 



araE-6 



sprT v TT a/aC Pbad^ lad yggJ 
720 bp of endA gene (endA-11 to endA708/708) deleted 
and 2429 bp of tad P BAD a/aC::TT inserted 



IZZZZZl: deleted region 
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FIGURE 4. continued 
o. HJUC825 



Deletion of 1380 bp (fliC39 to /7/C1418) 
-^S25SZ5aS}^ ZZZZZ t^twt^t 

WC141M488 fIiC39 



v. AP murA7 ;:TT araC P BAD murA 



sfs6 



murA 



' Pbad araC TTyrM yrf>a 



p. A/7/C-Var 



murA-30 to murA-297 deleted and 1354 bp 




araC P BAD TT inserted 



t i t 



-'j ^ 3 w. AP murA : :TT araC P BAD murA improved) 




munA-12 murA-53 



720 bp in-frame deletion (fJiC540 to A/C1262) remains 768 bp 
including an additional 6 bp EcoRI site 



^IliillllllllilllMliSlllllillllllll^ 



q.MIJB217 

fljA 



AmurA-12 to -63 



#8(1521 bp) /?//? 



P BAD 



araC 



Deleted of 1247bp (fljB3Q0\o fljB+26) 



^yB (1521 bp) 



Deletion of 41 bp between rnwrt and yrt>>4 and inserted 
1 329 bp of araC::TT 

x. Are/A 7*23 

STM2955 
5' 



r. A/fr"B-Var 

■ 70A k 




5* 




s. Agmd-11 

gmmAvcaH fcl/wcaG gmd wcaF 



5' 



Deletion of 2247 bp (mlA-12 to relA2235&235) 
y. Are/A: :TT araC Pbad 

re//l2235/2236 re/A-12 

ygcA 

zzzzzz zzzz ✓ a ^ sagss-za- ^ 

^ ygc>4 




Deletion of 1 127 bp (gmd-7 lo gmd 1120/1122) ^ araC VjJ 

%MSS/;sssss»A> > > s s ss ^ ^W— 3* Deletion of 2247 bp {relA-1 2 to /BM2235/2235) and 
%//SSSf//WSf^ ffSff ^ j^j^JLjdf^i^y- inserted 2429 bp of araCP^ fad 

gmd1120 gmd-7 

t. A(gmd-fcl)-26 

gmmtocaH fcl/wcaG 



gmd 
sSgSSSSSESSBg 



z. AsifA26 

5 ^ pofC 




Deletion of 2099 bp \gmd-7 to fc/+2;> 

q4 




^zzzzzzzzzzm 



gmd-7 



msbB yebA 



In-frame deletion of 507 bp of sifA (332 to 838) 
aa. AP sjfA196 ::TT araC P BAD sifA 

potB 



Deletion of 991 bp (msbB-7 to msbB+12) 
msbB+12 msbB-7 



_ -4pz£zzmzza 

y As//54-f to -798 



YZZZZ1- deleted region 



1329 bp of araO.XX inserted 

P 4 - > 

BAD araC TT 
Deletion of 198 bp of promoter region of s/M (stf4-f to sifA-198) 
and inserted 1 329 bp of P BAD araC::JT 
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FIGURE 5A. DNA vaccine vector pYA3650 



6,759 base pairs 



BssS I 6578 
AlwN I 6337 
Pml I 5970 



Sal I 5013 
Accl 5013 

Bsg I 5001 
Xcm I 4751 

Msc I 4440 
BspMI4102 
Eco47 III 4083 

BseR I 3955 




Sty I 476 
' Nco I 476 
Kpn I 783 
' Asp718 783 
Not I 844 
Eag I 845 
Xho I 851 
PaeR7 I 851 

coO109 I 862 
Apa I 863 
cl I 881 
Sph I 1090 



BsaBI1520 



BspMII 1998 
M I 2197 
ap I 2339 



Pvu II 2783 



Spl I 3487 



DNA vaccine vector pYA3650 designed to express eukaryotic DNA from human 
cytomegalovirus immediate early gene promoter, 

pYA3650 contains the immediate early gene promoter / enhancer from CMV, the Bovine 
growth hormone (BGH) gene polyadenylation signal, transcriptional termination sequence to 
enhance mRNA stability, a regulatable activator-promoter complex controlling the in vitro/in 
vivo expression of two genetically modified genes specifying enzymes necessary for 
synthesis of the rigid layer of the bacterial cell wall, a regulated synthesis of antisense RNA to 
completely turn off in vivo translation of mRNA encoded by the two genes whose products are 
necessary for synthesis of the rigid layer of the bacterial cell wall, and a replicon necessary 
for replication in bacteria but not in eukaryotic cells. 

The exact locations are: rrfGTT 36-100,f/p/\TT 1243-1271, SD-GTG murA 2595/3868, 
5ST1T2 5178/5620, P CMV 202-789, araC 2497-1 377, SD-GTG asd, 3889/4995, pUC on 
6081/6754, BGH pA 888/1 118, P BAD 2498-2582 and P22P R 5106-5027. 



The map shows the location of sites for enzymes that cleave the molecule once. 
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FIGURE 5B. DNA vaccine vector pYA3651 



6,759 base pairs 



BssS I 657i 
AlwN I 6337 
Pml I 5970. 



ty I 476 

Ico 1 476 
Kpn I 783 
Asp718 783 

"SSi'n 

ho I 851 
aeR7 1 851 



Sal I 5013 
Accl5013 
Bsg I 5001 

Xcm I 4751 



Msc I 4440 
BspM 14102 

Eco47 III 4083 
BseR I 3955 




^coO109 I 862 
ApaT863 

' cl I 881 
ph I 1090 



saB 1 1520 



spM I1 1998 

PflM I 2197 
ap I 2339 



vu II 2783 



Spl I 3487 



DNA vaccine vector pYA3651 possesses SD-ATG-asd designed to increase 
translational level of Asd mRNA compared to pYA3650. 

The exact locations are: rrfGTT 36-100,f/pATT 1243-1 271 .SD-GTG murA 2595/3868, 
5ST1T2 5178/5620, P CMV 202-789, araC* 2497-1 377, SD-ATG asd, 3889/4995, pUC 

ori 6081/6754, BGH pA 888/1118, P BAD 2498-2582 and P22P R 5106-5027. 



The map shows the location of sites for enzymes that cleave the molecule once. 
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FIGURE 6. Suicide Vcetors 



A. AasdA16 B - AasdSAf 9::TT araC P B ad c2 

Smal 




C. AP/ni/r7::TT araC Pbad furA 

Smal 
Asc! 
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FIGURE 7. Transductional Method of Moving Unmarked Mutations 



asd 

Conventional allelic exchange a 
with pMEG-443 1 



fan 



X 



Wild-type 
chromosome 



%8554 (AasdA16) 
chromosome 



£p sacBR 

Integration by single crossover I . 
at either L or R I D 



Packaging in 
* phage P22 
P22HT/nf 



P22 transduction 




a wild-type strain 




iv /\ /*\ Donor %8680 
■v\r (AascMY6::pMEG-443) 



Recipient 



(AascMf6::pMEG-443) 



Selection for sucrose resistance 
to generate markerless deletion 



AasdAI 6 on recipient background 



Illustration of overall processes for transfer of the AasdAI 6 mutation. Black boxes and 
gray boxes represent cloned 5' (left [L]) and 3' (right [R]) flanking regions, respectively, 
of the asd gene. (Step a) Using the recombinant suicide plasmid pMEG-443, a 
AasdAI 6 mutant was generated by the routine allelic-exchange method. (Step b) 
Plasmid pMEG-443 was integrated into the chromosome of the %8554 (AasdAI 6) 
strain by single-crossover insertion. (Step c) Phage P22HT/nf was propagated on the 
donor strain %8680 (AasdA 1 6: : pM EG-443) . The AascKA?6::pMEG-443 complex was 
transduced to a wild-type recipient strain, and transductants were selected based on 
the plasmid-encoded antibiotic resistance markers. (Step d) Excision of the plasmid by 
homologous recombination between duplicated regions was selected for by using the 
plasmid-carried sacB counterselection system to generate the unmarked deletion 
mutation. 
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FIGURE 8. Construction of suicide vectors AasdA33 and AasdAI 83::TT araC P BAD c2 
for use in S. typhi and S. paratyphi A 




Primer 6 3 : CGTTGGTACCAGGAGACTTAACTATGAATACA 

CAA (KpnI-c2-N) ) 
Primer 64 : CGGCGAGCTCTTATGGAAGATTTGCGAGTTTT 

GC (Sad-c2-C) 

P22 lysate, PCR with Primers 1 and 2 
(681 bp c2 PCR product) 



Primer 64 p3Sggg|g5| Primer 63 



Sad, Kpnl 
Ligation 



Hindlll 
Sphl 

Si' xba 

S. typhi or S. paratyphi A 
gntU asd glgB 



Primer 66 Primer 67 
Primer 65 | | | { Primer 68 

Xbal Sphl, Sac! SphlXmal 
321 bp 279 bp 

Sac), Sphl 





Xmal, Xbal 
Ligation 



Primer 65 : TGCTCTAGATGTGCATGGCAATCGCCCAAC (Xbal-N) 

Pr imer 6 6 : ACATGCATGCTAATGAGAGCTCAGCGTTTTTTCCTGCAAAGAGATGTGC 

(Sphl, Scal-N) 
Primer 67 : ACATGCATGCTAGTGGCTATTGCAGCGCTTA (Sphl-C) 
Primer 6 8 : TCCCCCGGGTATCTGCGTCGTCCTACCTTC ( Xmal -C ) 
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FIGURE 9. Construction of suicide vector for AaraBAD1923 



5' 



t araD 



araA 




araB 



araC 



araD+6 
Primer 1 | { Primer 2 

E29 

PCR(365bp) 



araS7 
Primer 3 | | Primer 4 



BamHI, Pmel 




PGR (488 bp) 

Pmel, Sphl 

BamHI and Sphl 




otl 



Primer 1 : araD-BamHI 
5 ' CGSSATCCTGGTAGGGAACGAC 3 ' 

Primer 2 : araD-Pmel 

5 1 AGCTTTGTTTAAACAGCAAATGCGCTTTGATA 3 ' 

Primer 3: araC-Pmel 

5 1 GTCATTSTTTAAACTTGCCATCGTCTTACTCC 3 1 

Primer 4: araC-Sphl 

5 ' ACATGCATGCGGACGATCGATAA 3 ' 



In Salmonella chromosome: 



5' 



% araD 



araA 




araB 



araC . yab/ 



araD+6 




^ — 3 ' 



I araS7 
araBAD (araB7 to araD+6, total of 41 12 bp) deleted 



araD 



araA 



araB 



5 — Yzzzzzzzzzzzzzzzzzzzzzn p — j i | 

araD+6 VZZZZZZX- deleted region araS7 
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FIGURE 10. Construction of suicide vector for AaraE25 



kduD 



5' 



ygeA araE 

PrimerS Primer 6 P j} m VJ P 7« er ?i. 

Sphl ) { Pmel _ Pmel \ { BamHI 



a/aE+8 
PCR (404 bp) 

Sphl, Pmel 




araE-6 \^ yy//y/yA 
PCR (405 bp) 
Pmel, BamHI 

BamHI and Sphl 




Primer 5: araE N-Sphl 

5 ' GAC TGCATGCA TGGTGTTGGTAGA 3 1 

Primer 6: araE N-Pmel 

5 1 GTCATT GTTTAAAC GGCGTGTAATCCTCCCTC 3 ' 

Primer 7: araE C-Pmel 

5 ' GTCATT GTTTAAAC CTGCCACAACAGAGTAAG 3 ' 

Primer 8 : araE C- BamHI 

5 ' CG GGATCCC ATAGCGGTAGATG 3 » 



In Salmonella chromosome: 

ygeA araE 



kduD 



5' 



araE.Q to araE+ 8 , total of 1433 bp 
was deleted 
ygeA V 

— V//////////Z ZZ 




kduD 



araE+8 



araE-6 



XZZZZZZ1: deleted region 




ygeA: Function unknown 

araE: Low-affinity L-arabinose transport; L-arabinose proton symport 
kduD: 2-deoxy-D-gluconate 3-dehydrogenase 



X 0 / 5 2 6 3 6 5 

RoeVI PCWTC 01 MAR 2005 
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FIGURE 1 1 . Construction of suicide vector for AaraBAD23 



t araD 



S. typhimurium 

araA 




I araD+ 1 
Primer 1 } { Primer 9 



PCR (375 bp), 



BamHI, Ncol 



araB araC yabl K ~ t 

i — 1 1 X 

I araB1 w 
Primer 10 ( ( Primer 4 



PCR (488 bp) 




Ncol, Sphl 

•BamHI and Sphl 




Primer 1 : araD-BamHI 
5 1 CGGGATCCTGGTAGGGAACGAC 3 ' 

Primer 9: araD-Ncol, Pmel 

5 1 GATGCCATGGTTTAAACTATATTCAGCAAATGCG 3 ' 

Primer 10: araC-Ncol, SD 

5 1 GATGCCATGGTCTGTTTCCTCGTCTTACTCCATCC 3 

Primer 4: araC-Sphl 
5 1 ACATGCMSCGGACGATCGATAA 3' 



In Salmonella chromosome: 



5' 



.araD 



araA 




araB 



araC 



5' 



araD+1 
araD+6 
I araD 



araA 




araB1 

araB7 
araB \ araC 




y/s/s/a : deleted region 
yabl . 



Pmel, Ncol, SD 



araBAD (araB1 to araD+1 .total of 41 1 1 bp) deleted and 
SD, Ncol and Pmel sites inserted 
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FIGURE 12. Construction of suicide vectors for AaraBAD23 c2 lachirrfG TT, 
AaraBAD23 c2::rrfG TT and AaraBAD23 lachirrfG TT 



P22 bacterial phage DNA 

sieB . ,24 „ C 2 cro 



I 

PCR c2 -2 to 651/651 
(675 bp) 

Primer 11 > Y < Primer 12 



lacl gene was PCR amplified from pMEG242 
using Primers 13 and 14. 

. lacl 
5> >< ^^^ 



Pad 



Ncol 



PacL 



Primer 13 > 



Xbal 



I 

PCR /ac/-12 to /ac/ 1080/1083 
1114 bp 

if < Primer 14 



rrfG TT and A7/GTT-C (Seq. 15 & 16) were 
annealed and cut with Xbal and Pmel " 
(44 mer) 



Primer 16 > 



PCR with Primer 12 and 16 
(1833 bp) 



rrfG TT 



lacl 



c2 



Primer 11: c2-Pad 

5 » G GTTAATTAA TTATGGAAGATTTGC!GAQT 3 1 

Primer 12: c2-NcoI 

5 ' CAT GCCATGGC TATGAATACACAATTGA 3 » 

Primer 13: lad-Xbal 

5 ' GCTCTafiATCACTGCCCGCTTTCC 3 « 

Primer 14: lad-Pad 

5 1 G GTTAATTAAG GGTGGTGAATGTOAA 3 ' 

Seq. 15: rrfG TT (65-mer) ' 
Xbal 

5 , A AC TGC AG T CTA GAT TAT GCG AAA GGC 
PstI 

CAT CCT GAC GGA TGG CCT TTT TGT TTA 
£A£ GGA TCC GC 3' 
Pmel BamHI 

Seq. 16: rrfG TT complement seq: 
5'GCG GAT CCG TTT AAA CAA AAA GGC CAT 
CCG TCA GGA TGG CCT TTC GCA TAA TCT 
AGA CTG CAG TT 3' 




Pad 



Xbal and Pad 

/ 

Ligation 



/ 



imal 
scl 
BamHI 

'mel 
Icol 



< Primer 12 



J 



Pmel and Ncol 




Y 

gat 



Ligation 



JSmal 
AscI 
/ BamHI 
V fmel 
[bal 




> incP 

AaraBAD23 c2 lachirrfG TT 
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FIGURE 12. continued 




AaraBAD23 c2 lachirrfG TT 



Pacl-Xbal cut-Klenow 
then ligation 



Ncol-Pacl cut-Klenow 



then 



JSmal 
sc\ 
lamHI 
mel 

acl/Xbal 




igation 



Smal 
AscI 
/BamHI 
Y Pmel 



acl/Ncol 



Vmob incP 




AaraBAD23 c2::rrfGTT 



AaraBAD23 laclv.rrfG TT 
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FIGURE 12. continued 



In S, typhimurium chromosome: 



araB k bad araC 




\ AaraBAD23 / 

41 1 1 bp ara BAD deleted and 
1816 bp of c2 lacfr.rrfGTT inserted 

/ 

lad c2 p ba d araC yabl K 

rrfG TT 

AaraBAD23 TT lacl c2 P BAD araC 



V abl K 3 - 



X//////X . deleted region 




c2 Pbad araC yabl 
5 l<J=K]-^ 3' 

rrfG TT 

AaraBAD23 TT c2 P BAD araC 



. lad p bad araC . yaW 
5' 1^ 3' 

rrfG TT 

AaraBAD23 TT /ac/ P BAD araC 
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FIGURE 13. Construction of suicide vector for AendA2311 

endA 



5' 



. sprT endA yggj 



3' 



► 



Primer 17 



Primer 18 Primer 19 



i 



Primer 20 



437 bp, 



443 bp 



l 

Ligation 

PCR with Primer 17 and Primer 20 



BamHI 


Hindlll 


Sphl 
1 


868 bD ESSap^W^ ' 



Deletion of 720 bp 
(endA-11 to ehdA708/708) 



Primer 17 : endA N- BamHI 
5 ' CGGGATCCGCTACGAAATCCGCCTCAAC 3 

Primer 18: endA N-Hindlll 
5 ' CCCAAGCTTAGCAAAACGAGCCCGCAACG 3 



Primer 19: endA C-Hindlll 
5 ' CCCAAGCTTCCTACACTAGCGGGATTCTTG 3 



Primer 20: endA C-SphI 
5 1 ACATGCATGCCGCAGCGCTCAGAG 3 



sprT: regulator of bo/A gene in stationary phase 
endA: DNA-specific endonuclease I 
yggJ: putative cytoplasmic protein 

In Salmonella chromosome: 

sprT ^ endA 

5' 





yggJ 



Deletion of 720 bp l y^y;^ . . , . . 

(endA-11 to endA708/708) VZZZZZA- deleted reg,on 

sprT y yggJ 
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FIGURE 14. Construction of suicide vector for AendA23::TT araCP SAD lacl 
with improved lacl expression 

sprT endA yggJ 



X3761 H^^-EZZ^S^- 



> < ► i 

Primer 69 Primer 70 

Primer 71 Primer 72 
Sad | Kpnl 

tsssssa PCR E 

437bp 



mi 



lacZ lacl mhpR 

Primer 73 | Primer 74 
PCR 



X 289 



443bp 



1100bp 



Xhol 



Insert 1329 bp Xhol-P BAD araC*::TT-Bglll 

from pYA3700 and 1100bp SD*-ATG lacl 
and PCR with Primer 69 and Primer 72 




Bglll 



Kpnl EcoRi Xhol 

lacl Pbad araC TT 
I 



Sad 



Sad and Kpnl digestion 
Ligation 





In chromosome: 



o«^x endA-M ^ M endA 70W08 

sprT K | endA k | yggJ 



sprT TT araC PBAD r lacl 
2429 bp of lacl P BAD a/aC::TT inserted 



yggJ * 
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FIGURE 15. Construction of suicide vector for Agmd-11 



5' 




gmm/wcaH fcl/wcaG gmd wcaF 

Primer 21 Primer 22 

I I 



3' 



PCR (333 bp) 



Primer 23 Primer 24 

4 ► 

PGR (483 bp) 



SphI and Xbal Xbal and Smal 



— Smal and SphI digestion 




Primer 21: fcl-Sphl 

5 1 GCACGCATGCAACAGCAGTATGTTCACG 3 ' 

Primer 22: fcl-Xbal 
5 1 CCTCTAGAGAATGAATAAGCAACGAA 3 1 

Primer 23: wcaF-Xbal 
5 1 GCTCTAGATCCTCAAATAGTCCCGTTAGG 3 

Primer 24: wcaF-Smal 

5 1 TCCCCCGGGCAAAATATTGTATCGCTGG 3 1 

% 

gmm/wcaH : Guanosine di-P mannose mannosyl hydrolase 
fcl/wcaG: Colanic acid gene cluster, bifunctional GDP fucose synthetase 
gmd: Fucose biosynthesis; GDP-D-mannose 4,6-dehydratase 
wcaF: Involved in lipopolysaccharide biosynthesis, putative 
acyltransferase 

In Salmonella chromosome: 

gmm/wcaH fcl/wcaG gmd 



5* 



wcaF 



I 



3' 



5' 



Deletion of 1 1 27 bp ZZZZZZZZZ '■ deleted region 
(gmd-7 to gmd 1120/1122) 

amd1120 amd-7 



3' 
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FIGURE 16. Construction of suicide vector for A(gmd-fcl)-26 

gmm/wcaH fcl/wcaG gmd wcaF 

Primer 23 Primer 24 

K \ 

PCR (483 bp) 



Primer 25 Primer 26 



PCR (381 bp) 




Sphl and Xbal 



Xbal and Smal 



Smal and Sphl digestion 





Primer 23 : wcaF-Xbal 

5 ' GCTCTAGATCCTCAAATAGTCCC6TTAGG 3 1 

Primer 24: wcaF-Smal 
5 1 TCCCCCGGGCAAAATATTGTATCGCTGG 3' 

Primer 25 : gmm-Sphl 

5 1 GCACGCATGCTCAGGCAGGCGTAAATCGCTCT 3 

Primer 26: gmm-Xbal 

5 ' CC TCTAGA CAATGTTTTTACGTCAGGAAGATT 3 1 

gmm/wcaH : Guanosine di-P mannose mannosyl hydrolase 
fcl/wcaG: Colanic acid gene cluster, bifunctional GDP fucose synthetase 
gmd: Fucose biosynthesis; GDP-D-mannose 4,6-dehydratase 
wcaF: Involved in lipopolysaccharide biosynthesis, putative 
acyltransferase 

In Salmonella chromosome: 

gmm/wcaH fcl/wcaG gmd wcaF 



5' 



3' 



5' 



Deletion of 2099 bp 
(gmd-7\ofcl+2)) 



VZZZZZZZA - deleted region 



fcl+2 



gmd-7 



3' 
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FIGURE 17. Construction of suicide vector for ArelA1123 



STM2955 



5' 



relA 



mmmm. 



Primer 27 Primer 28 

i < 



■4 



■wi ■Li vl gaSa^aJ 



3' 



479 bp 
J 



PCR 



Primer 29 Primer 30 

i < 

EBBS 
414 bp 



Ligation 

PCR with Primer 27 and Primer 30 

Sphl EcoRI BamHI 
I I I 

883 bp 



Deletion of 2247 bp 
(relA-12 to re/A2235/2235) 



STM2955: 

relA: Required for ppGpp synthesis during stringent 

response to aminoacid starvation 
ygcA: Function unknown 

Primer 27: relA C-SphI 

5 1 ACATGCATGCCCAGATATTTTCCAGATCTTCAC 3 

Primer 28: relA C-EcoRI 

5 ' CGGAATTCACCCCAGACAGTAATCATGTAGCGG 3 

Primer 29: relA N-EcoRI 
5 1 CGGAATTQAAGGGACCAGGCCTACCGAAG 3 

Primer 30: relA N-BamHI 
5 ' CGSSATCCGAGGGCGTTCCGGCGCTGGTAGAA 3 

In Salmonella chromosome: 

relA 




STM2955 

A 



At 



I 



ygcA 



3" 



STM2955 



Deletion of 2247 bp 
(relA-12 to relA2235/2235) 



K//////1 : deleted region 



ygcA 
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FIGURE 18. Construction of suicide vector for ArelA11::TT araCP BAD lad 
with improved lacl expression 



STM2955 



relA 



ygcA 



&5a£a£aaB 

Primer 75 Primer 76 Primer 77 Primer 78 

LJ I t— ! 

n pgr fi?^w l 

479 bp | 414 bp 

Insert 1329 bp Xhol-P BAD araC*::TT-Bg!ll 

from pYA3700 and 1 100bp SD*-ATG lacl 
and PCR with Primer 75 and Primer 78 



lacZ lacl mhpR 

PCR ' 
t 

1100bp 



OsNXX 



X289 



Kpnl 



EcoRl Xhol 
N _| „ 



Bglll 
I 



fee/ PbAD araC TT 
I 

Sacl and Kpnl digestion 
Ligation 




In chromosome: 



Primer _i_ Prjmer 




re/A 2235/2235 



STM2955 

5' 



re/A-12 



re/4 

zzzzzzzzzzzzzzzz 



STM2955 \ fee/ 

P BAD 



///// W^V* 



a/aC 



ygcA 



ygcA 



Deletion of 2247 bp (reM-72 to relA2235/2235) and 
inserted 2429 bp of araCP BAD /ac/ 
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FIGURE 19. Construction of suicide vector for AmsbB48 




pykA msbB yebA 

Primer 31 Primer 32 Primer 33 Primer 34 

\ \ \ \ 

PCR 



PCR (579 bp) 
i 

Smah Bglll 



mai Ligation 
scl X 
iamHI ▼ 




PCR (424 bp) 
Bglll, 1 Sphl 



-Smal and Sphl 




Primer 31: msbB C-Smal 
phi 5 , TCCCCCGGGTTATGCTGTCTGCCGAAACC 3 1 
Notl 

Primer 32: msbB C-Bglll 
5 1 GAAGATCTGTAAGAGAGGCTTTATGCTGAC 3 ' 

Primer 33: msbB N-Bglll 
5 1 GAAGATCTCAGGGTCTGCTGACGCGAAAAG 3' 

Primer 34: msbB N-SphI 

5 ' ACATGCATGCTGCCGGTTACTACATTGCGATTC 3 



pykA: Pyruvate kinase A (II) 

msbB: Role in outer membrane structure; myriostoyl transferase in lipid A biosynthesis 
yebA: Putative peptidase 



In Salmonella chromosome: 
pykA 



pykA 



msbB yebA 




Deletion of 991 bp 
(msbB-7 to msbB+12) 

^ yebA 

msbB+12 msbB-7 



Y////A '. deleted region 



3' 
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FIGURE 20. Construction of suicide vector for AfliC825 



S. typhimurium SL1344 
Pstl EcoR V Hincll 





fllB ) 
Primer 35 



PCR^ 



mc \ 

Primer 36 

fliC PCR (1817 bp, Sphl-BamHI 





Digest with Pstl, T4 DNA polymerase 
to generate blunt end, and cut withHincll 
Ligation 

Deletion of 1380 bp of f//C(39-1418) 



Primer 35: SalFliC (SphI) 

5' CAT GCA TGC AGG GAG GTT CAG GTA CGG TGA 3 
Primer 36: SalFliC (BamHI ) 

5« CGG GAT CCG TTA TCG GCA ATC TGG AGG CAA 3 



AGC CTG TCG CTG 





BamHI 

Atf/CPCR 
Hincll/Pstl 

sphl 

CAG GCC GGT ACC — 



Hindi origined Pstl origined 
Hincll/Pstl: in-frame truncated FliC 
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FIGURE 21 . Construction of suicide vector for AfljB217 



X8600, S. typhimuriumSL1344 AfliC 

fljA fljB 



Sac I 



Primer 37 Primer 38 
(Sad) (EcoRI) 

► < «/ fl + 26 

312 bp\ 



PCR 



Ligation 

PCR with Primer 37 and Primer 40 



Primer 39 Primer 40 
(EcoRI) (Kpnl) 

/308 bp 



Sacl 
612 bp ' 



EcoRI 

I 



Kpnl 

I 




Deletion of 1247 bp fljB (300-1 546) 



Primer 37: C-(SacI) 

5' GCG AGC TCT TCA AGA ATT GCC AGA GAC 3 

Primer 38: C- ( EcoRI ) 

5 ' CCG AAT TCG GGG CTT TTT CAT 3 1 



Primer 39: N- ( EcoRI ) 

5 * CCG AAT TCA GCA GAC TGA ACC GCC AGT 3 ' 
Primer 40: N- ( Kpnl ) 

5' GGG GTA CCT AAT CAA CAC TAA CAG TCT 3 




Ligation 



Kpnl 
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Figure 22. Construction of a suicide vector for transfer of Af//C-Var 
mutation 



fUC ORF 1 ,48 8 bp 




cut w/ EcoRI 
^ Ligation 

X PCR with primer79 &82 
Sp hl X mal 

EcoRI 

885bp(879+6 EcoRI site) 




primer 79: delV.fliC 1 Xmal/bp81 -1 04 
5 '-T CCCCCOGGGOG CTA TOG AGCGTTCTGT CTT COG G-3 ' 
primer 80: delV fliC 2 EcoRI/ bp5 4 0-5 16 
5'-GGGAAT TCCTTA TAT TTT TGT TGC ACA TTC AG-3 1 

primer 81 : delV fliC 3 EcoRI/bp1 261 -1 285 

5 '-GGG AAT TCA OGT TAC GTT CTG ACC TGG GTG OG-3 ' 

primer 82: delV fliC 4 Sphl/ bp1 679-1 655 

5'-ACA TGC ATG COG TCT TAT CCA GOG TGA TTT TCCA-3 ' 
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Figure 23. Construction of the suicide vector for the AfljB-Var 
deletion mutation 



TAA 



► 4+ 

1.661 1,261 
primer86 , primer85 

PCR 



i 



fljB ORF 1,521 bp 



atc 



720 bp 
(240 aa) 



I' 



540 101 
primer84 ( primer83 

1 PCR 



S phl Eco Rl 
400bp 



I' 




Sphl 



cut w/ BcoRI 
^ Ligation 

^ FCR with primer83&86 
al 



EcoRl 



Xmal Sphl 



Sphl 




primer 83: delV.fliC 1 Xmal/bp81 -1 04 

5 *-T CCCCCOGGGCT GGT CTGOGT ATC AAC AGC-3 ' 

primer 84: delV fliC 2 EcoRI/bp540-516 

5 '-GGG AAT TCA TCA TAC GCT TTCTGCACG TT-3' 

primer 85: delV fliC 3 EcoRI/bp1 261 -1 285 
5 '-GGG AAT TCCAGA AAA TTC ATGO0G OGCTC-3' 
primer 86: delV fliC 4 Sphl/ bp1 679-1 655 
5'-ACA TGCATG CCA TAG AAT AAT COC GOG GOC-3 1 
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FIGURE 24. Construction of the suicide vector to make the AsifA26 
(in-frame deletion) mutation 



potC 



sifA 



Primer 87 ) BamHI S™} 61 



po/S 

4 Primer 88 



Sacl PCR(1338bp) 




Sad, Kpnl 



SifA 




Sacl 



PCR (s/M-54to sifA+254) 



BamHI 



TTG GCT GGT GCT GGG TAA CAA TTC GTT 
AAC CGA CCA CGA CCC ATT GTT AAG CAA 
Q S TS p|LLEN 

Blunt end ligation 



Digest with Pstl, Mung Bean nuclease to generate blunt end and cut with 
Smal then, blunt end ligation to delete BamHI, Xbal and Sail sites, 
Digest with BamHI, and Mung Bean nuclease to generate 
blunt end, and cut with SnaBI 
Ligation 

Deletion of 507 bp of sifA (332-838) 



Sacl 




>^-~ BamHI/SnaBI 
AsifA332 to 838 



Primer 87: TGATGAGCTCTTTCTCTTCTCCAAAATCTC (sifA Sacl) 
Primer 88: CTTAGGTACCGGTCGATTTAATCAATTATG (sifA Kpnl) 
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FIGURE25. Construction of suicide vector AP slfA196 ::TT araC P BAD sifA 



potC 



sifA 



sifA-1 sifA-198 



_J i * potB 
Z3 — \-$^2^fflm z% 



primer 89 



primer 90 primer 91 

| primer 92 

cl Bglll.Xho! Kp 



Sad Bglll.Xhol Kpn! 
371 bp 385 bp 



Xhol 
Bglli 
Kpnl 

Smai/Xmal 
BamHI 
Xbal 
Sail 
Pstl 
Sph I 
Hindill 




Hindlll 
Sph 
Pstl 
Sail 
Xbal 
BamHI 
Smal/Xmal , v , 

K P"' SnS 
Sad 
SphL 
Kpnl 
Xbal 



Primer 8 9 : GCAAGAGCTCCTCTTCGTTTTGATCCATG (sifA-Sad) 

Primer 9 0 : GCCGGATCCAGATCTTATCTACTCGAGAGGAAAAAAACGCTATGCCGATTACTATAGGG (sifA-XhOl Ball I) 
Primer 91 : CCTCTCGAGTAGATAAGATCTGGATCCGGCGCGGATGATGTTGTAGATTTG (sifA-XhoI Bglli) 
Primer 92 : GCAGGTACCCGGCAATGGGCCTGTTCTAC (sifA-Kpnl) 
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FIGURE 26. Construction of suicide vector with Aa/r-3 mutation 




Primer 93: dnaB-Sphl 

ACATGCATGCCGCGCGGATAAACGTCCGGTGAAC 
Primer 94: dnaB-BamHI 
CGCGGATCCTGTTAAAAGAATGACGGAGAGTTAC 
Primer 95: tyrB-BamHI 
CGTGGATCCGTGGCGCTTGCGCTTATCCGGCTTG 
Primer 96: tyrB-Xmal 
TCCCCCGGGCTTCGGCTTCGGCCACCGTTTT 
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FIGURE 27. Construction of suicide vector with AdadB4 mutation 



ycgO (1608 bp) 



dadB (1071 bp) dacM (1299 bp) 



primer 97 i „ j primer 98 primer 99 k j 
Sphl fPCR^ BamH | BamHI fPCR\ 



primer 100 
Xmal 




r 



307 bp 



"•Ligation" 

T 

BamHI 



369 bp 



primer 97 
Sphl 



PCR 



I primer 100 
Xmal 



664 bp 



-Sphl, Xmal 
Ligation 



Xmal 



BamHI 
phi 
Notl 




Primer 97: ycgO-Sphl 

ACATGCATGCGAATGCGAAATTCGCCGACGTG 
Primer 98: ycgO-BamHI 

CGCGGATCCTAATTCAGGCTAAGGCGTCGACC 
Primer 99 : dadA-BamHI 

CGCGGATCCTTATCAGTTATGCGCGCTATGCAA 
Primer 100: dadA-Smal 

TCCCCCGGGCTTTAATACCGACTTACTGCAACC 



IWBfWC 26365 

WO 2004/020643 PCT/US2003/026883 
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FIGURE 28. Construction of suicide vector with improved 

AP mur ::TT araCPBAD murA deletion-insertion mutation 



murA 



yrbA yrbB 




► i) i 

Primer 101 Primer 102 o . AM 

i Primer 103 Primer 104 

PCR 



Xho! 



444bp J, 440bp 
I 

Insert 1329 bp Xhol-P BAD araC*::TT-Bglll 

from pYA3700 and PCR with Primer 101 
and Primer 104 




Kpnl Xhol 




In chromosome: 



murA--\2 murA-53 

yrbA 




murA 



AmurA-1 2 to -53 



^ ^ * \ ^ ^ 



yrbA 




P BAD araC TT 
Deletion of 41 bp between murA and yrbA and inserted 1329 bp of P B ad araC::TT 
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FIGURE 29. Construction of pYA3607 



PstI 




Ndel 



Sequence of antisense RNA of asd from P22Pr in pYA3607: 



TCATGAGACA ATAACCCTGA TAAATGCTTC AATAATGGAA GATCCTACGC TCACCCATCA 
BspHI 

ATTGTGTATT CATAGTTAAG TCATCTTAAA TAAACTTGAC TAAAGATTCC TTTAGTA GAT 
P22C2 OR3 OR2 

AATTTAAGTG TTCTTTAAT T TCGGAGCGAG TC TATG TACA AGTCGACGGT ATCGTGCAGC 
OR1 P22cro 

TAGACTACGC CAACTGGCGC AGCATTCGAC GCAGCGGCTC GGCGGCGCCC CATAACAACT 
asd stop codon 

GGT CGCCTAC GGTAAACGCC GACAAGAACT CTGGCCCCAT GTTCAGCTTA CGCAGACGAC 
asd 

CAACCGGCGT AGTCAACGTG CCGGTCACCG CCGCCGGGGT TAATTCGCGC ATAGTGATAT 
CACGATCGTT CGGCACCACT TTCGCCCACG GATTATGTGC CGCCAGCAGT TCTTCCACCG 
TCGGAATGGA TACCTCTTTT TTCAGCTTGA TGGTGAACGC CTGGCTGTGA CAGCGCAGCG 
CGCCGACGCG CACACACAAA CCATCAACCG GAATCACAGA GGCAGTATTG AGAATCTTGT 
TGGTTTCCGC CTGGCCTTTC CACTCTTCGC GGCTCTGGCC GTTATCGAGC TGTTTGTCGA 
TCCAGGGGAT CAGGCTTCCC GCCAGCGGTA CGCCAAAGTT ATCAACCGGC AGCTCGCCGC 
TGCGGGTCAA TGCCGTAACT TTGCGTTCAA TATCAAGAAT TGCGGAAGAC GGCGTCGCCA 
GTTCATCGGC GACATGGCCA TACAACTGAC CCATCTGGGT TAACAGCTCG C GCATATG 
asd Ndel 



.10 /*>2636§ 
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FIGURE 30. Construction of regulatabie lysis system vector pYA3646: 



4.1 Kb Hindlll 



HinD 




Nde I 




BspH I 



776 bp BspHI and Ndel 



Digest with BspHI, blunt 
and digest with Ndel 



Digest with Hindlll, blunt 
and digest with Ndel 



Sac II 





2.55 kb Sacll-Ndel 



1.68 kb Ndel-Sacll 



Insert 1.28kb SD-ATG 
murA PCR from x289 
using Primer 41 and 42 
into pYA3608 at EcoRI site 



Primer 42 
EcoRI 



Ligase 1.66 kb Ndel-sacll with 
2.55 kb sacll-Ndel from pYA3530 
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FIGURE 30. (continued) 

slsi I 



2.92 kb EcoRI-Nsi! 

Nsii 
Primer 43 




%%%%%% 



1.3 kb araC*PBAD 
PCR using Primer 
43&44from x289 



Primer 44 
EcoRI 



Replace araCP BAD of pYA3609 using 1 .3 kb 
araC*P B AD from X 289 

frpATT 





icoRI 



ECORI 



Insert SD-GTG mu/rt 
into pYA3624 at EcoRI site 



1 .28 kb murA gene 



araC* 




Insert mwn4 into pUC18 
at EcoRI site 



EcoR I 



P22P R 



Primer 45<] 

PYA3644 -<| 
/acZ 

Ncol-EcoRI 



Ncol y 
SD-ATG 



pUC 

Primer 46 ori 



- F 



Insert SD-GTG muz* 
into pYA3624 at EcoRI site 



Inverse PCR using Primer 45 and 46 
changing ATG start codon of murA to GTG, 
Ncol digestion and ligation 

1 EcoRI 




128 kb murA gene 



1Q/5263AI5 
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FIGURE 31. Steps in the construction of pYA3646 



A. Construction of pYA3608. 




B. Construction of pYA3609. 




Nde I 
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FIGURE 31. (continued) 



C. Construction of pYA3610. 



Insert 1.28kb SD-ATG murA PCR from 

X289 using Primer 41 and 42 into 
PYA3608 at EcoRI site 




D. Construction of pYA3624. 



Nsil 
Primer 43 



-^->^ Primer 44 
tcoRI 
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FIGURE 31. (continued) 
E. Construction of pYA3613. 



trpATT 



5ST1T2, 



trpATT 





SD-GTG^ 
asd 



1 .28 kb murA gene 



trpATT 



araC* 



Insert 1.28 kb SD-GTG 
murA into pYA3624 at 
EcoRI site , 



^ ^5ST1 T2 



EcoR I 



P22P, 




BAD 



F. Construction of pYA3645. 



Primer'45 

PYA3644 

facZ 

Ncol-EcoRI 

Insert murA into pUC18 
at EcoRI site 



Ncol 

SD-ATG 



murA 



Plac 



SD-GTG 
asd 



pUC 

Primer 46 on* 



trpATT 



5ST1T2 




Inverse PCR using Primer 45 
and 46 changing ATG start 
codon of murA to GTG, Ncol 
digestion and ligation 



EcoRI 



1.28 kbmurA gene 




EcoRI 
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FIGURE 31. (continued) 
G. Construction of pYA3646. 



EcoRJ 



trpATT 



P29P, 




pUC 

ori 



1.28 kb murAgene 



Insert 128 kb SD-GTG 
murA into pYA3624 at 
EcoRI site 



araC* 




coR I 



5ST1T2 



P22P R 
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FIGURE 32. Cloning of araCPeAD from C-co// K-12 to achieve tighter 

regulation and a lower level of transcription in the absence 
of arabinose than is achievable with the existing araCPgAD 
system from E.coli Bit 



X 289 (E.coli K-12) 



araC* 



p BAD 



Primer43 EcoRI- 



Nsil Primer44 



PCR 1 .3 kb using Primer 43 and 44 
and ligate with EcoRI-Nsil fragment 
frompYA3609. 



Nsi I 




y 
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FIGURE 35. Construction of the regulatable lysis system vector pYA3647 

(see table 2) 




Insert SD-GTG murA 
into pYA3642 at EcoRI site 
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FIGURE 36. Construction of the DNA vaccine vector pYA3650: 

HinC II 



HlnC II 




Nsil 



PflM I 



SD-GTG 
murA 



2.55 kb PflMI-Xcml 
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FIGURE 37. Steps in the construction of pYA3650 



A. Construction of pYA3587. 



HinC II 




HinC II 



Synthesized rrfG TT oligo sequence: 
5' AAC TGC AGT CTA GAT TAT GCG AAA 
GGC CAT CCT GAC GGA TGG CCT TTT 
TGT TTA AAC GGA TCC GC 3 1 

Digest with HinC II, Insert 
blunted oligo rrfG TT 




(see Table 2) 
B. Construction of pYA3611. 



Xba I 



BsaA) 




(see Fig. ) 



4.0 kb Xbal-BsaAl 



pUC on rrfGTT PcmvBGH 

PA 



PYA3587 

| — > Primer47 

Smal 



primer48 -< — j 
Smal 



rrfG TT 



P CMV 



5ST1T2 
P22P R 



2.1 kb PCR using Primer 47 
and Primer 48 on pYA3587 



Digest with BsaAl and 
Xba! and blunt, ligate with 
Smal-smal PCR fragment 




p BAD 
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FIGURE 37. (continued) 

Nsil 51 




D. Construction of pYA3650. trpA tt 



1! 
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FIGURE 39. Oligo nucleotide sequence of synthesized rrfG TT 
and multiple cloning site of pYA3650 



Synthesized rrfG TT oligo sequence: 

5' AAC TGC AGT CTA GAT TAT GCG AAA GGC CAT CCT GAC 
GGA TGG CCT TTT TGT TTA AAC GGA TCC GC 3' 



Multiple Cloning Site of pYA3650: 

A ATTAATACG ACTCACTATA GGGA GACCCA AGCTGGCTAG CGTTTAAACT 
T7 promoter/priming site 

TAAGC T TGGT ACC GAGCTCG GATCCACTAG TCCAGTGTGG TGGAATTCTG 
Kpnl 

CAGATATCCA GCACAGT GGC GGCCGCTCGA G TC TAGA GGG CCCGTTTAAA 

NotI Xhol Stop codon 
CCCGCTGATC AGCCTCGACT GTGCCTTCTA GTTGCCAGCC ATCTGTTGTT 

TGCCCCTCCC CCGTGCCTTC CTTGACCCTG GAAGGTGCCA CTCCCACTGT 

CCTTTCCT AA TAAAAT GAGG AAATTGCATC 
BGH poly A signal 
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FIGURE 42. Construction of the DNA vaccine vector pYA3651 
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FIGURE 45. Immuno Blot Analysis on AraC P BAD Asd Vectors 
Using Rabbit Anti-Asd Serum. 



1 2 3 4 5 6 7 8 




L.3PI6S' 

1. %6212 (£. co//AasdA4) 

2. %&276 (S. typhimurium UK-1 AasdA16) 

3. pYA3530 Asd-GTG (Fig. 2A) in x8276 

4. pYA3450 Asd-ATG in %8276 

5. pYA3565 Asd-TTG in x8276 

6. pYA3450 Asd-ATG in %6212 

7. pYA3530 Asd-GTG in %6212 

8. pYA3656 Asd-TTG in ^6212 
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FIGURE 46. DAP-less and muramic-less death in host strain with DNA 
vaccine vectors 



X8888* 




Luria Agar 



Luria Agar 
+ 0.2%Arabinose 
+50ng/ml DAP 



X8888 
(pYA3650) 




Luria Agar 



Luria Agar 
0.2% Arabinose 



X8888 
(PYA3651) 




Luria Agar 



Luria Agar 
+ 0.2%Arabinose 



The results shows phenotypic properties of recombinant host-vector 
strains displaying arabinose-dependent growth and regulated cell lysis 
in the absence of arabinose. 

X8888 AasdAwaraC P BAD c2, AP murA ::araC P BAD murA ,AaraBAD, 
AaraE, AendA, Agmd-fcl ,Are/A 
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FIGURE 47. Change in body temperature as a consequence of oral immunization 
of 8-week-old female BALB/c mice with live host-vector systems for 
delivery of DNA vaccine vectors by regulatable cell lysis in vivo 
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FIGURE 48. Construction of pYA3674 (pYA3650 specifying expression 
Eimeria acervulina EASZ240- FLAG) and pYA3675 (pYA3651 
specifying EASZ240-FLAG) 



pUC1 9-EASZ240(#1 ) 

lacZ EASZ240 Ap pUC on 

Kpnl-- ^| Xhol Primer 50 

Primer 49 (for Kozak sequence) 



Introduce Kozak sequence and initiation 
codon (ATG) into EASZ240 by PCR using 
primer 49 and 50, digeste 579 bp PCR product 
with Kpnl and Xhol and insert into Kpnl and 
Xhol of pYA3650 

\ Kpnl Primer 51 

rrfGTT Kpn I X 

Kozak-EASz\ 

240 

-Xhol 



(see Table 2) 

rrfGTT 

PCMV S KpV% 1 





BGHpA 



PBAD 



Introduce FLAG tag into c-terminal of 
EASZ 240 by PCR using Primer 51 and 
52, digest 61 1 bp PCR product with Kpnl and 
Xhol and insert at Kpnl and Xhol of pYA3650 



-Xhol Primer 52 (for FLAG tag sequence) 



rrfGTT 



5ST1T2 

P22PR 




Introduce EASZ240-FLAG into 
PYA3651 at Kpnl and Xhol site. 



rrfGTT 



Kpn I 



Kozak-EASZ 
240-FLAG 




rrfGTT 



pUC on 




Kpn I 

Kozak-EASZ 
240-Flag 

Xhol 

BGH pA 
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FIGURE 49. Construction of pYA3677 (pYA3650 specifying the expression of 
the Eimeria acervulina EAMZ250-FLAG) and pYA3678 (pYA3651 
specifying EAMZ250-FLAG) 



pUC1 9-EAMZ250 (#3) 

lacZ EAMZ250 



Ap pUC on 



Choi Primer 54 



Primer 53 (for Kozak sequence) 



(see Table 2) 

rrfGTT 



Introduce Kozak sequence and initiation 
codon(ATG) into EAMZ250 by PCR using 
primer 53 and 54, digeste 816 bp PCR product 
with kpni and Xhol and insert into kpnl and 
Xhol ofpYA3650 



kpnl Primer 55 



rrfGTT 




araCT 



Primer 56 (for FLAG tag sequence) 

/T/GTT 



Kpn I 




Introduce FLAG tag into c-terminal of 
EAMZ 250 by PCR using Primer 55 and 
56, digest 848 bp PCR product with Kpnl 
and Xhol and insert at Kpnl and Xhol of 
pYA3650 



Introduce EAMZ250-FLAG into 
PYA3651 at Kpn^and Xhol site. 



rrfGTT 



rrfGTT 




Kozak-EAMZ 
50-FLAG 

?.\BGH pA 



5ST1T2 
P22P R 




Kozak-EAMZ 
250-Flag 



BGHpA 
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FIGURE 52. Serum of mice IgG responses to S. typhimurium 
LPS, SOMPs and to EASZ 240. 





X8888 (pYA3674) with GUG translation start codon of asd mRNA induced more 
rapid cell wall-less death to elicit less of an IgG responses to LPS and SOMPs 
but a higher response to EASZ240. 

Immunity to S. typhimurium is a plus but is not the objective and a very strong 
induction of immunity to Salmonella antigens could compete in induction of 
desired immune responses to specified protective antigen. 
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FIGURE 53. Chicken Serum IgG responses to S. typhimurium 
LPS, SOMPs and to EASZ 240 





The data represent IgG antibody levels induced in chickens orally immunized 
with x8888 (pYA3674) and x8888 (pYA3675) at the indicated weeks after 
immunization. 

Both strains elicited anti-LPS, anti-SOMPs and anti-EASZ 240 IgG. 
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FIGURE 54. Cloning of s/pS in Asd vector pYA3332 




1818 bp of sipB gene (sipB-8 to sipB+18) was PCR amplified from the S. typhimurium UK-1 
chromosomal DNA with Primer s/pB-Ndel and s/pS-BamHI. This fragment was digested 
with Ndel enzyme and then filled-in with Klenow enzyme and cut the other end with BamHI. 
Asd vector pYA3332 was digested with Ncol enzyme and then the overhang removed with a 
mung bean nuclease and then cut the other end with BamHI enzyme. Then ligate the sipB 
insert with the pYA3332 (blunt ligation). 

fused area sequence: 

IaggaK acagact IatgI acg caa 

SD M T Q 

sipB 



Primer 57. sipB- Ndel: 5 ' GCAATTC£A2!ATSGTAAATGACGCAAGTAGCATTAG 3* 
Primer 58 . si pB- BamHI : 5 1 CCSSATC£TTTATTTTGGCAGTTTTTATGCG 3 1 
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FIGURE 55. Construction of pYA3681 (pYA3646 with the 
P trc -MCS TT-pBR ori cassette) 




ligate 1.9 kb Sph \~rrfG TT-Xba I PCR 
product from pYA3342 with 3.9 kb Xbal 
Sphl PCR product from pYA3646. 

i 



trpATT 




SD-GTG 
asd 
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Figure 56. Construction of pYA3682 (pYA3647 with the 
P trc -MCS TT-pBR ori cassette) 




ligate 1.9 kb Sph \-rrfG TT-Xba I PCR 
product from pYA3342 with 3.9 kb Xbal- 
Sphl PCR product from pYA3647. 



trpATT 



5ST1T2 



Sma I \. 
Xmal ? 
Ncol'' 




P BAD 



SD-ATG 
asd 
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FIGURES 55 and 56. Regulated lysis vector pYA3681 and pYA3682 



trpATT trpATT 




SD-GTG SD-ATG 
asd asd 
PYA3681 pYA3682 



pYA3681 and pYA3682 possess: 

~pBR ori. 

~Pt r c promoter for expressing antigen gene. 
-araCPg/^p activator-promoter. 

-two genes for essential enzymes for synthesis of rigid layer of the 

bacterial cell wall, asd and murA. 
-GTG start codon for murA and either GTG or ATG start codon for asd gene. 
~P22P R promoter for synthesis of anti-sense mRNA of asd and murA genes. 

-multiple transcription terminators to block transcription of genes in adjacent 
segments of vector. 

p trc promoter region sequence: 

Ptrc"^ -35 -10 

ATTCTGAAATGAGCTGIIGACMTTAATCATCCGGCTCGWMIGTGT 

SD Ncol 

GGAATTGTGAGCGGATAACAATTTCACAC^GGMACAGACCAIGGGAA 

Smal/Xmal 

TTCGCAATTCQCGSGGATCCGTCGACCTGCAGCCAAGCTCCCAAGCTT 
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FIGURE 57. DAP-less and Muramic-less Death in host strain 
with lysis system vectors 



X8888 




LuriaAgar LuriaAgar 

+ 0.2%Arabinose 
+50>g/ml DAP 



X 8888 
(PYA3681) 



%8888 
(pYA3682) 




Luria Agar Luria Agar 

+ 0.2%Arabinose 



The result shows phenotypic properties of recombinant host-vector strains 
displaying arabinose-dependent growth and regulated cell lysis in the 
absence of arabinose. 

5C8888: AasdAi.araC P BAD c2 ,AP mwA ::araC P BAD morA .AaraBAD, 
AaraE, AendA, Agmd-fcl and ArelA 
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FIGURE 58. (3-Galactosidase release by cell lysis 



3 1 

I J- 0.8 

1.1 0.6 

c (0 
w 

O C 

g-2 0.4 

(0 {2 

O a) 

£ 9- 0.2 



1 



Miller Units in supernatant 



1 i 



1 2 3 4 5 
Time post inoculation (hr) 



OA x 8933 (pYA3681) with Ara 
■ • x 8933(pYA3681) without Ara 

Miller Units in cell pellet 




1 2 3 4 5 
Time post inoculation (hr) 





1.4 




1.2 




1.0 


0 

s 


0.8 


0 


0.6 


0 




0.4 




0.2 







Growth Curve 




0 1 2 3 4 5 
Time post inoculation (hr) 




1 2 3 4 5 O/N 
Time post inoculation (hr) 



S-Galactosidase production from %8933 (the atrB 13: Mud J allele inx8888) was used as a 
cytoplasmic protein marker and as an indicator of cell lysis in the examination of regulated 
bacterial lysis in vitro. 

The ratio of fc-Galactosidase activity in supernatant and cell-pellet revealed the extent of cell 
lysis. 

Inoculate (1:400) overnight culture (LB broth with 0.002% Ara) to fresh prewarm LB broth with 
0.02% Ara, B-Galactosidase activity in supernatant and cell-pellet were assayed at indicated 
time point, respectively. 

At 3 hr post inoculation (5.4 generations), x8933 (pYA3681) growing in LB broth without Ara 
shows significant cell lysis and fc-Galactosidase activity of supernatant. 



X8933- atrB13:Mu6J allele in x8888 
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FIGURE 59. Construction of pYA3712 (pYA3681 specifying the expression 
of codon-optimized rPspA-RX*1) 




ligate 2.75 kb Sph \-rrfG TT-Xba I PCR 
product from pYA3635 with 3.9 kb Xbal- 
Sphl PCR product from pYA3646. 



trpATT 




rrfGTT 



c e 0 



3: 
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FIGURE 60. Construction of pYA3713 (pYA3682 specifying the expression 
ofrPspA-RX1) 
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FIGURE 61. Construction of the pYA3681 expressing 
the HBV core PreS1,S2 sequences. 



Ncol 




trpAU 



indlll 



PYA3167 cut by Hindlll, 
blunt and digest with Ncol 
to generate 567 bp HBV 



5ST1T2 




digest with Smal and Ncol 
get 5.6kb fragment, and 
ligate with 567 bp HBV 



trpATT 




rrfGTT 
P22P R ' 



SD-GTG 
asd 
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FIGURE 62. DNA and amino acid sequences of HBV core gene with 
preS1 and pre S2 epitopes in pYA3681 



Ptrc promoter 

-35 -10 
TTGACAA TTA ATCATCCGGC TC GTATAATG TGTGGAATTG TGAGCGGATA ACAATTTCAC 

SD 

AC AGGA AACA GACC 

1/1 31/11 

ATG GAC ATC GAC CCT TAT AAA GAA TTT GGA GCT ACT GTG GAG TTA CTC TCG TTT TTG CCT 
MDIDPYKEFGATVELLSFLP 

61/21 91/31 

TCT GAC TTC TTT CCT TCA GTA CGA GAT CTT CTA GAT ACC GCC TCA GCT CTG TAT CGG GAA 
SDFFPSVRDLI1DTASAI1YRE 

121/41 151/51 

GCC TTA GAG TCT CCT GAG CAT TGT TCA CCT CAC CAT ACT GCA CTC AGG CAA GCA ATT CTT 
ALESPEHCS PHHTALRQAIL 

181/61 211/71 

TGC TGG GGG GAA CTA ATG ACT CTA GCT ACC TGG GTG GGT GTT AAT ACT GCA AAT CCA GAT 
CWGEIiMTLATWVGVNTANPD 

241/81 271/91 

TGG GAC TTC AAT CCC AAC AAG GAC ACC TGG CCA GAC GCC AAC AAG GTA GGA GCT GGA GCA 
WDPNPN KDTWPDANKVGAGA 

301/101 331/111 

TTC GGG TCT AGA GAC CTA GTA GTC AGT TAT GTC AAC ACT AAT ATG GGC CTA AAG TTC AGG 
FGSRDLVVSYVNTNMGLKFR 

361/121 391/131 

CAA CTC TTG TGG TTT CAC ATT TCT TGT CTC ACT TTT GGA AGA GAA ACA GTT ATA GAG TAT 
QliLWFHISCLTFGRETVIEY 

421/141 451/151 

TTG GTG TCT TTC GGA GTG TGG ATT CGC ACT CCT CCA GCT TAT AGA CCA CCA AAT GCC CCT 
LVSFGVWIRTPPAYRPPNAP 

481/161 511/171 

ATC CTA TCA ACA CTT CCG GAG ACT ACT GTT GTT AGA CGA CGA GGC AGG TCC CCT GGT GGC 
ILSTLPETTVVRRRGRSPGG 

541/181 

TCC AGT TCA GGA ACA GTA AAC CCT GTT 
SSSGTVNPV 
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FIGURE 63. Construction of Alr + plasmid vector with pSC101 or/ and p15A ori 
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FIGURE 64. Construction of Alr + plasmid vector with pSC101 or/ 
to enable fusion of antigens with T-cell epitopes to the N-terminal 
end of the Type III effector SopE 




sopE*: 342 bp of PCR product (sopE-93 to +249) including 93bp sopE promoter 
region and 249 bp of sopE from Salmonella 
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FIGURE 65. Construction of BAC vector with Incla, Inclb, Incll genes 
and Alr + in place of antibiotic resistance genes 




incll, on, repE, incla, inclb, parA and parB sequences are from Rts1 plasmid 



